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(54) Multifunctional operating unit for nautical use 



(57) The disclosure relates to a multifunctional op- 
erating unit (1 ) which in the nautical field is used to pro- 
duce electric power by means of an internal combustion 
engine (2) and an electric power generator (15,60). This 
unit (1 ) is provided with one or more containers (21 ) as- 
sociated to the internal combustion engine (2), wherein 
sea water coming from outboard circulates. In this man- 
ner it is possible to achieve a compact unit wherein the 



engine may also directly actuate a desalination pump 
(9) and/or the compressor (17) of an aboard air condi- 
tioning system, whose condenser (30) may be accom- 
modated in the container (21). The unit may include an 
electric motor (8) for supply by onshore mains for driving 
e.g. the compressor (17) of the aboard air conditioning 
system while the internal combustion engine (2) is 
switched off. 
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Description 

[0001] The invention relates to operating units which 
in the nautical field in general and in particular on pleas- 
ure boats, both sailing and motor boats, are used to pro- 
duce electric power. 

[0002] As is known, on boats of the type mentioned 
above, the electricity for uses on board is customarily 
generated by suitable operating units, consisting essen- 
tially of an internal combustion engine, usually a diesel 
engine, to which it is connected directly, or by way of 
known mechanical reduction systems, an electrical ma- 
chine; the latter is in most cases an alternator, which 
therefore produces alternating current, but it may also 
be a dynamo which thus generates direct current. 
[0003] For the sake of brevity in the following refer- 
ence will mainly be made to operating units with alter- 
nator, but the considerations set forth shall however be 
understood to apply also to units provided with dynamo. 
[0004] The diesel engine of these units is normally 
cooled with sea water; to this end it is equipped with its 
own pump which circulates the water inside it and then 
discharges water from the same exhaust of the engine 
combustion gases. 

[0005] The alternator, on the other hand, is generally 
air-cooled and for this purpose it is provided with a ven- 
tilating fan, which causes air from the external environ- 
ment to lick the electrical windings. 
[0006] However, there are water-cooled alternators 
which instead of forced ventilation means have a pump 
for the circulation of cooling water. 
[0007] It is easy to understand that the operating units 
designed in this manner serve only to perform the func- 
tion of generating electric power for use on board; it 
should however be borne in mind that although they are 
produced in a fairly simple and compact manner, for 
their installation it is nevertheless necessary to provide 
conditions and infrastructure works (spaces, sea in- 
takes and pipes for the cooling water, exhausts for the 
fumes, and so on) essential for their operation. 
[0008] Indeed, it should not be forgotten that the units 
in question require periodic maintenance and need to 
be arranged in such a manner, as to limit the inconven- 
ience caused by the noise of their interna! combustion 
engine. 

[0009] As can be seen, there are some important 
technical aspects which must necessarily be taken into 
account when installing on pleasure boats the units for 
generating electric power. 

[0010] This causes to rise the need for increasing the 
functional potential of these operating units, in order to 
take the best advantages from the power they produce 
and from the on board resources (space, various infra- 
structure elements, etc.) necessary for their utilization 
and operation. 

[0011] In this context it just matters to be reminded 
that aboard the boats every element must be designed 
in order to obtain the best possible result, with weights 



and overall dimensions reduced to the essential mini- 
mum: nor are the units which generate electric power, 
therefore, an exception to this principle. 
[0012] It is an object of the present invention to fulfil 

5 the aforesaid need. 

[0013] Such an object is fulfilled by an operating unit 
comprising an internal combustion engine coupled to a 
machine for producing electric power (an alternator if it 
is alternating current, or a dynamo if it is direct current), 

10 in which there is at least one container wherein sea wa- 
ter from outside the boat is made to circulate. 
[0014] This container in fact allows to obtain a multi- 
plicity of advantageous effects, including that of prevent- 
ing any possible damage to the diesel engine in the case 

15 of blocking up of the sea intake for the cooling water, 
that of being used as a heat exchanger for cooling : the 
condenser of an air conditioning system, that of supply- 
ing water to the pump of a desalination apparatus, and 
other purposes, which facilitate the optimum utilization 

20 of the energy produced by the operating unit itself and 
provide for a more rational use of the space occupied 
as a whole by the various items of aboard equipment, 
which operate with said energy. 
[0015] The characterising features of the invention 

25 are set out in the claims appended to this description. 
[0016] Said features and the advantages deriving 
therefrom will become clearer from the explanation of 
non-exclusive exemplary embodiments of the present 
invention, provided below with reference to the append- 

30 ed drawings wherein: 

Fig. 1 shows a side view, partially in section, of a 
first embodiment of an operating unit according to 
the invention; 

35 Rg. 2 shows a view of the same operating unit 
above, from the side opposite to that in Fig. 1 ; 
Fig. 3 is a view in section along the line Ill-Ill of Fig. 
1; 

Fig. 4 is a view in section along the line I V-IV of Fig. 

40 1; 

Fig. 5 shows a front view, partially in section, of the 
operating unit of the preceding figures; 
Fig. 6 is a view along the line VI-VI of Fig. 2; 
Fig. 7 is a diagram which illustrates the kinematic 
45 connection between some parts of the aforesaid op- 
erating unit; 

Figs. 8, 9 and 1 0 show respective views of a detail 
oftheunitof the preceding figures; Fig. 11 illustrates 
diagrammatically the installation of the preceding 
50 operating unit aboard a boat; 

Figs. 12, 13 and 14 show respectively a side view, 
a top view and a front view of a second embodiment 
of an operating unit according to the invention. 

55 [0017] In the figures listed above, an operating unit 
according to the invention is indicated as a whole by 1 . 
[0018] It comprises an internal combustion engine 2, 
preferably a diesel engine, on the output shaft thereof it 
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is arranged a pulley 3 with two races 3a, 3b of different 
diameters; said races are respectively connected by 
way of corresponding belts 4 and 5 to two pulleys 6 and 

7, the first of which drives an electric motor 8 and the 
second a pump 9. 5 
[0019] The latter is the high pressure pump of a re- 
verse osmosis apparatus for the desalination of sea wa- 
ter, of a type which is already known £er se; its delivery 
side is therefore connected to the customary osmotic 
membranes (not shown in the drawings) which serve to 
desalinate the water for uses on board; as can be seen 
from the drawings (cf. Fig. 1 ), the pump 9 is substantially 
at the same level as the pulley 3 of the engine 2. 
[0020] The electric motor 8, however, is at a higher 
level with respect to the pump 9, being mounted on a 
bracket 10 supported by vertical arms 11 which extend 
upwards in the unit 1 . 

[0021] The motor 8 has a double function, that of a 
transmission shaft and that of an actual motor, accord- 
ing to what will be explained more fully hereinafter; to 
this purpose its (see Figs. 2 and 4), on which there are 
mounted, respectively, the pulley 6 on one side, and a 
pulley 12 with two races 12a, 12b on the other. 
[0022] The first race 12a, which has larger diameter, 
is connected by a belt 13 to another pulley 14 for setting 
in operation an alternator 15 which is also located on 
the bracket 10; the second race 12b, however, is cou- 
pled by way of a corresponding belt 16 to a pulley 17 
which drives a compressor 18 placed below the motor 

8, at the same level as the pump 9. 
[0023] According to this embodiment of the invention, 
the pulleys 3, 6, 7, 12, 14 and 17 are all electromagnetic; 
this type of pulley, already known and commonly used 
in other fields (such as the automobile field), operates 
substantially as a friction clutch: when the electromag- 
net which is inside each pulley is not energized, the cor- 
responding race rotates idly with respect to the shaft on 
which the pulley is mounted, so that the latter transmits 
no movement. 

[0024] On the other hand, when current flows in the 
electromagnet, the pulley race is engaged with the shaft 
and therefore the transmission of the motion takes place 
as in conventional pulleys. 

[0025] It can therefore be understood that in this way 
it becomes possible to control, according to require- 
ments, the operation of the various components of the 
unit 1 which are connected by the belt transmissions. 
[0026] It need only to be added that in this embodi- 
ment of the invention the belts are preferably V-belts, 
but they could also be substituted by toothed belts or 
other flexible transmission systems (chains and the 
like); it should then be pointed out that the different 
graphic representation of said belts in the drawings has 
been used only to distinguish them more easily. 
[0027] The unit 1 comprises a base 20 which supports 
the whole of its components described above; this base 
is hollow and inside it there are housed a first and a sec- 
ond container 21, 22. 



[0028] The first of said container is a tank (of plastics, 
metal or other suitable material) which contains sea wa- 
ter fed by a pump 23 connected upstream to an intake 
24 arranged on the hull S of a boat, by means of a first 
pipe section 25; along this pipe section there is prefer- 
ably arranged a filter 26. 

[0029] The pump 23 causes the sea water to flow into 
a second pipe section 27, raising it to the operating unit 
1 which in the example is located above the level of the 
sea (indicated by the dash-dotted line in Fig. 11). 
[0030] It is clear, however, that the pump 23 could also 
be omitted in the case the operating unit 1 were installed 
below the water line of the boat; by the same criterion, 
said pump could also be mounted on the base 20 like 
the other components of the unit 1 , or in another posi- 
tion. The choice between these different solutions will 
be made depending on the boat on which the operating 
unit of the invention is to be used. 
[0031] For emptying the water from the first container 
21 , in this example a pipe 28 is provided which discharg- 
es overboard. 

[0032] As can be seen from the drawings, inside the 
container 21 there is placed a coiled tube 30 which con- 
stitutes the condenser of an air-conditioning system of 
the boat for which the operating unit 1 is intended. 
[0033] Moreover, in said container there is also ar- 
ranged a tube nest 31 through which passes air coming 
from the surrounding space wherein the unit is located, 
which air is then circulated inside the sound-proofing 
casing 32 that encloses it, as commonly occurs in these 
units; the walls of this casing, which has substantially in 
the shape of a parallelepiped, are visible in section in 
the drawings. 

[0034] The air cooled through passing in the tube nest 
31, makes it advantageously possible to maintain the 
temperature inside the casing 32 at values below those 
of the surrounding air. 

[0035] It should indeed be pointed out that the oper- 
ating units considered here are usually installed in rather 
restricted rooms (engine room, stokehold and the like) 
in which the temperature may reach high levels when 
the diesel engine 2 and the alternator are in operation; 
consequently the possibility of cooling the air circulating 
inside the casing 32 represents an important advantage 
obtained by the unit of the present invention. 
[0036] For the internal ventilation of the casing, in this 
example a small fan 33 has been provided, placed be- 
tween the electric motor 8 and the alternator 15 on the 
bracket 10. 

[0037] Finally, according to a preferred form of the in- 
vention, in the first container 21 there are also located 
the pipes 34 for supply in g fuel to the internal combustion 
engine 2. 

[0038] As can be seen from the drawings, the second 
container 22 is located beside the is, not sea water) 
which is then conveyed to the fan-coils (not shown in 
the drawings) of the onboard air conditioning system. 
[0039] To cool this water, inside the container 22 a 
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coiled tube is provided which constitutes the evaporator 
35 of the aforesaid conditioning system, while the water 
thus cooled is circulated by a pump 36 placed on the 
base 20 of the unit. 

[0040] The engine 2 of the latter is provided with a 5 
pump 40 which draws (sea) waterfrom the first contain- 
er 21 and conveys it partly to the engine itself for cooling 
thereof, as occurs in ordinary engines, and partly to a 
cooling jacket 41 of a muffler 42 (Figures 8-10) which 
evacuates the fumes of the engine; to this end, the latter 10 
is connected to the muffler 42 by a manifold 44. 
[0041] The aforesaid muffler is substantially a heat 
exchanger which makes it possible to heat the water to 
be desalinated, for reasons that will be explained more 
fully hereinafter. *s 
[0042] It consists of a cylindrical chamber 45 bounded 
laterally by the jacket 41 , closed at the top and bottom 
by respective ends 46 and 47; into the upper part of the 
cylindrical chamber there pass the fumes carried by the 
manifold 44, which are then evacuated from the lower 20 
part by way of an outlet pipe 48. 
[0043] The sea water coming from the pump 40 enters 
the jacket 41 from an upper connection 49 and passes 
out through a three-way solenoid valve 50; more specif- 
ically, said valve causes the water to flow either towards 25 
the outlet 51 which is connected by way of a pipe (not 
shown in the drawings) to the pump 9 for desalination, 
or into the pipe 48 whence it is then discharged over- 
board together with the fumes of the engine 2. 
[0044] The switching of the solenoid valve 50 for di- 30 
recting the water one way or the other, will depend on 
the demand for water to be desalinated. 
[0045] The functioning of the operating unit 1 de- 
scribed so far may take place under two different con- 
ditions: the first occurs when the boat is underway, 35 
whereas the second occurs when the boat on which the 
unit is installed, is moored in port. 
[0046] Starting with the first condition, during its 
course the internal combustion engine 2 is working while 
the electric motor 8 is disabled, that is to say, is not sup- 40 
plied with current and serves only as a transmission 
shaft. 

[0047] Indeed, the motor 8 does not supply any mo- 
tive energy in this phase and it is the pulley 6, connected 
by means of the belt 4 to the first race 3a of the pulley *s 
3, which sets in rotation its rotor and, together with it, 
the other pulley 12 located at the opposite end. 
[0048] The belts 1 3 and 1 6 coupled to the races 1 2a, 
1 2b of the pulley 1 2 allow the operation of the alternator 
15 and of the compressor 18, with which they are re- so 
spectively associated (by way of the pulleys 14 and 1 7). 
[0049] At the same time, the belt 5 which joins the sec- 
ond race 3b of the pulley 3 mounted on the shaft of the 
internal combustion engine 2, makes it possible to op- 
erate the pump 9 for the desalination of the water. 
[0050] Having regard more specifically to the various 
functions of the unit 1 , it can be appreciated that in this 
working condition, that is with the engine 2 in operation, 



the alternator 15 is always actuated: this means that in 
this condition the electromagnetic pulleys 3, 6, 12 and 
14 are engaged, so as to allow the rotation of the alter- 
nator 15 and therefore to obtain the production of elec- 
tric power for on use board. 

[0051] With regard to the compressor 18, however, if 
air conditioning is not required, it can be disconnected;^ 
consequently in a similar context the magnetic pulley 1 7 
which receives the motion (by way of the belt 16) from 
the pulley 1 2, is kept idle on the shaft of the compressor 
by de-energizing its electromagnet. 
[0052] On the other hand, when air conditioning on 
the boat is required, the pulley 1 7 is engaged so that the 
compressor 18 can compress the refrigerating fluid of 
the system and convey it to the condenser 30 down- 
stream of it, inside the first container 21 . 
[0053] From there, the refrigerating fluid passes to the 
evaporator 35 located in the other container 22, where 
it chills the water contained therein which is then circu- 
lated into the various fan coils of the air conditioning sys- 
tem, by the pump 36. 

[0054] With regard to the desalination of the water, 
however, if this function is not required the electromag- 
netic pulley 7 associated with the pump 9 conveying wa- 
ter to the osmotic membranes (not shown), is deactivat- 
ed; in this way said pump is disconnected from the pulley 
3 driven by the diesel engine 2. 
[0055] At the same time, since the pump 40 of the en- 
gine 2 nonetheless conveys water taken from the first 
container 21 to the jacket 41 of the muffler 42, the sole- 
noid valve 50 is switched so as to allow the water to flow 
into the outlet pipe 48, whence it is discharged together 
with the fumes of the engine 2. 

[0056] On the other hand, if water is required to be 
desalinated, the pulley 7 is engaged to connect the 
pump 9 to the drive pulley 3; the valve 50 in this phase 
is switched so as to cause the water circulating in the 
jacket 41 to flow towards the outlet 51 , whence it passes 
to the pump 9. 

[0057] It is important to emphasize that with this so- 
lution the water to be desalinated is heated before being 
conveyed to the osmotic membranes by the pump 9; in 
this manner an improved output is obtained from the in- 
board desalination system. 

[0058] These membranes in fact have a desalination 
capacity which is maximum for water temperatures of 
about 25°C and decreases as the temperature falls; 
consequently, it is not difficult to understand that the 
heating of the water as a result of the thermal exchange 
with the exhaust gases in the muffler 42 facilitates its 
desalination by osmosis in the aforesaid membranes, to 
full advantage of the output of the latter. 
[0059] It should also be pointed out that the muffler 
designed in this way makes it possible to attenuate the 
vibrations produced by it, therefore reducing the noise. 
[0060] As stated above the second operating condi- 
tion taken into consideration for the operating unit 1 , oc- 
curs when the boat is moored in port or, in other words, 
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when electric power and drinking water are available 
from the mains supply of the dock where the boat is 
moored. 

[0061] In this situation, the internal combustion en- 
gine 2 is switched off because there is no need to pro- 
duce electric power, since it is already supplied from out- 
side; assuming also that desalination is no longer nec- 
essary either, because of the availability of drinking wa- 
ter, the operating unit 1 can be used for air conditioning. 
[0062] For this purpose it is therefore necessary to op- 
erate the compressor 1 8; to this end, the electric motor 
8 in this phase is supplied with the electric current from 
the dock, effecting by way of the belt 1 6 and the pulleys 
12, 17, the operation of the compressor 18. 
[0063] The circulation of the refrigerating fluid along 
the condenser 30 which is in the first container 21 , and 
the evaporator 35 located in the second container 22, 
takes place as already explained before; the same ap- 
plies to the water conveyed from the latter container by 
the pump 36 to the fan-coils of the air conditioning sys- 
tem. 

[0064] It should be noted, however, that although in 
this operating phase the diesel engine 2 is switched off 
and no water for desalination is taken from the first con- 
tainer 21 , it is nevertheless expedient that inside the lat- 
ter a circulation of sea water be maintained which is then 
discharged overboard by the pipe 28 connected to the 
container 21. 

[0065] Indeed, this makes it possible to have a 
change of water for dispersing the heat exchanged with 
the condenser 30 housed inside the first container and 
for controlling the temperature of the water contained 
therein, thus ensuring the maintenance of the required 
conditions for the optimum operation of the air condi- 
tioning system. 

[0066] It can be understood that if there were no such 
change, the temperature of the water in the container 
21 would raise, causing a consequent reduction in the 
thermal exchange with the condenser 30 and a deteri- 
oration in the cooling efficiency of the air conditioning 
system. 

[0067] From what has been explained heretofore, it is 
possible to appreciate how the operating unit 1 accord- 
ing to the invention fulfils the object set initially. 
[0068] Indeed, the presence of the first container 21 
into which sea water is caused to flow, makes it possible 
to obtain some important advantageous effects, either 
with regard to the operating unit itself and with regard 
to the utilization of the energy on board the boat wherein 
it is installed. 

[0069] Firstly it should be noted that in this way it is 
possible to arrange for the mechanical actuation of the 
compressor 18 and of the pump 9 by connecting them 
directly to the internal combustion engine 2 through fair- 
ly simple transmission means, thereby eliminating the 
respective electric motors which are used instead in 
common pleasure boats. 

[0070] In other words, owing to the location near the 



diesel engine 2 of the container 21 in which the sea wa- 
ter circulates, it is possible to use such container both 
as a water heat exchanger for cooling the con denser 30 , 
either as a tank from which water to be desalinated may 
5 be taken; the compressor 1 8 and the pump 9 can there- 
fore be arranged near the engine 2 and driven by the 
mechanical power delivered by the latter, instead that 
by respective electric motors. 

[0071] In this connection it is important to consider 
10 that the known desalinating and air conditioning units 
currently installed on pleasure boats are independent 
separate apparatuses, each of which comprises its own 
electric motor to drive, respectively, the pump conveying 
the water to the osmotic membranes, and the compres- 
15 sor. 

[0072] Both of these electric motors are supplied by 
the inboard main which is fed with electric power gen- 
erated by the alternator. 

[0073] Consequently it is not difficult to understand 
20 that in these known applications the mechanical energy 
produced by the diesel engine is first transformed into 
electrical energy by the alternator and then converted 
back into mechanical energy by the above-mentioned 
electric motors to compress the refrigerating fluid (in the 
25 case of the compressor) or pump the water to the os- 
motic membranes. 

[0074] The inevitable losses which occur during all 
these transformations render the utilization of the ener- 
gy produced by the diesel engine, certainly not optimum. 

30 [0075] In the unit of the present invention, on the other 
hand, the pump 9 and the compressor 1 8 are driven di- 
rectly by the mechanical energy produced by the inter- 
nal combustion engine 2 so that the overall efficiency of 
the system (considered as the ratio between the energy 

35 actually supplied to the pump and to the compressor, 
and that available at the output at the engine 2) is sig- 
nificantly improved. 

[0076] In this context it should also be noted that the 
presence of the various belt transmissions makes it pos- 

40 sible to obtain a transmission ratio which assists design- 
ers in the choice of diesel engine to be used. 
[0077] It should indeed be borne in mind that in the 
known electric power generators, the alternator is cus- 
tomarily mounted rigidly (with flange joints or the like) 

45 on the shaft of the engine; consequently, in order to have 
an alternating current with a frequency of 50 Hz at the 
alternator, it is necessary for the engine to have a cor- 
responding rotational speed (usually 1500 or 3000 rpm., 
depending on the number of poles of the alternator). 

so [0078] This limits the choice of engines to those which 
have an operating curve adapted to these rotational 
speeds. 

[0079] With the series of mechanical transmissions 
provided in the unit of the present invention, however, it 
55 becomes possible to create transmission ratios be- 
tween the various components which allow optimum ad- 
aptation of the operating regime of the engine, to the 
number of revolutions required for the alternator. 
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[0080] In this way it is thus possible to select the most 
suitable engines for each circumstance (with regard to 
power to be delivered, torque available, etc.), without 
particular limitations owing to the number of revolutions 
of the alternator. 

[0081 ] To all that it should also be added that with the 
operating unit of the present invention it is possible to 
eliminate the lifting pumps which are customarily em- 
ployed in the known air conditioning and desalinating 
units. 

[0082] As stated before, each of these units in the 
known boats are an independent separate apparatus 
therefore; for each of them a respective pump is used 
which serves to convey the sea water to the heat ex- 
changer used for cooling the condenser of the air con- 
ditioning system, or to the high pressure pump (also 
called "booster") for the osmotic membranes. It goes 
without saying that all these pumps require as many 
pipes and services for their functioning. 
[0083] In the operating unit of the present invention, 
on the contrary, a single pump 23 is sufficient for feeding 
the sea water into the container 21 , which is in practice 
a storage chamber that serves both for cooling the con- 
denser 30 and for supplying the pump 40 of the engine 
2, which in turn supplies the desalination pump (pump 
9). 

[0084] As can be seen, the container 21 thus makes 
it possible to obtain also a significant simplification of all 
the equipment necessary in the known applications. 
[0085] It is not difficult to understand that in this way 
also the space occupied by all this equipment is elimi- 
nated; in other words, it can be stated that with the unit 
of the invention it is possible to obtain a reduction in the 
space occupied by the various air conditioning and de- 
salination apparatuses (but not only those, as will be 
seen more fully hereinafter), which as stated before are 
presently independent, separate apparatuses, with all 
that entails. 

[0086] In this context it is also to be mentioned anoth- 
er important advantageous effect obtained by the use 
of a container filled with sea water, which serves for the 
cooling of the internal combustion engine as in the case 
of the example described above. 
[0087] A concrete problem arising for pleasure boats 
is that of the temporary blocking up , for example caused 
by a plastic bag or some floating body of the sea intake 
for the entry of the water intended to cool the diesel en- 
gine. 

[0088] If the inflow of water is not resumed within a 
short time, there is a risk of an overheating of the eng ine, 
which may lead to the breakdown or to the damaging 
thereof. 

[0089] In the operating unit 1 of the present invention, 
the container 21 constitutes, as stated before, a storage 
chamber for the water which in the case of blocking up 
of the sea intake, makes it possible to have a certain 
margin of time before the engine overheats too much 
and/or its pump burns out; consequently it is possible to 



provide safety systems (thermal switches for shutting off 
the engine or the like) which intervene effectively when 
the level of the water in the container falls below a pre- 
determined level. 
5 [0090] It is therefore worth remembering that in the 
operating unit according to the invention there is also an 
effective system of ventilation of the outer casing 32, ow- 
ing to the cooling of the air that is circulates within the 
latter, passing through the tubes 31 immersed in the 
container 21. 

[0091] It will be understood that this solution contrib- 
utes to the improved functioning of the diesel engine 2, 
together with cooling, by the same principle, the fuel 
which passes through the tubes 34. 
[0092] Lastly it should also be pointed out that the op- 
erating unit 1 has an overall size substantially equal to 
that of a conventional generator of equivalent power. 
[0093] Indeed, the length of the known generators is 
determined by the sum of that of the diesel engine and 
of the alternator connected thereto, while the width usu- 
ally depends on the engine's. 

[0094] As can be seen from the drawings, the unit of 
the preceding example comes substantially within these 
overall dimensions. 

[0095] This is achieved also owing to the possibility of 
using the electric motor 8 as a simple transmission shaft 
during a working phase of the unit. 
[0096] Also the presence of the containers 21 and 22 
incorporated in the base 20 of the unit 1 represents a 
rational solution for the use of space which does not 
cause substantial increases in the overall size of the 
unit. 

[0097] In general, it may be stated as a conclusion 
that owing to the use of the container wherein sea water 
circulates, the present invention makes it possible to 
produce operating units for the nautical field which are 
capable of performing various functions other than that 
of generating electric power, giving rise to a more ration- 
al and advantageous use of inboard resources (space, 
energy available, etc.). 

[0098] It is therefore obvious that on the basis of this 
teaching it is possible to design numerous variants of 
the unit described in the preceding example. 
[0099] Firstly it should be stated that the simultaneous 
presence of the compressor 1 8 for the air conditioning 
system and of the pump 9 for the desalinator is not strict- 
ly necessary; consequently it is possible to have oper- 
ating units wherein only one of them is present; this will 
depend each time on the equipment required for each 
boat. 

[0100] It should also be pointed out that the pump 9 
could take the water directly from the first container in- 
stead of being fed with water conveyed by the pump 40 
and heated in the muffler 42; such a solution would ob- 
viously not obtain the same advantages of desalinating 
water at the best temperature for the osmotic mem- 
branes, but should not however be discarded a priori. 
[0101] Similarly, the second container 22 for the water 
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intended to circulate in the fan coils of the air condition- 
ing system, might also be eliminated; for example, an 
air conditioning system might be designed in which the 
evaporator35 is placed at a distance from the operating 
unit and is associated with a fan (for example in a battery 
provided with fins), so as to deliver chilled air directly 
into the surrounding atmosphere or into a manifold pipe 
which carries the air to the outlets positioned along the 
boat. 

[01 02] In the same way, the operating unit 1 of the ex- 
ample described above could be integrated with further 
functions. 

[0103] One of these consists in the cooling the alter- 
nator with water taken from the first container; in the pri- 
or art there are already generating units wherein the al- 
ternator is cooled with water which serves also for cool- 
ing the engine. However, since this water becomes hot 
after being passed through the engine, it is cooled by 
an intermediate radiator placed in the circuit between 
the engine and the alternator. 

[0104] In the case of the unit according to the inven- 
tion, instead, the water contained in the first container 
is taken from the sea and is therefore at the optimum 
temperature for cooling the alternator. 
[01 05] It just matters to be pointed out that the pump 
necessary for feeding the cooling water to the alternator, 
could be arranged on the base 20 (or on the bracket 1 0) 
of the unit 1 and driven by the engine 2 by a belt trans- 
mission, likewise what has already been described for 
the other components of the unit. 
[0106] It should also be pointed out that the pump 23, 
which in the drawings has been shown in a remote po- 
sition, might instead be incorporated also in the unit 1 
and be actuated by the diesel engine 2 through a re- 
spective transmission system. 

[0107] Finally, it should be added that also the number 
and shape of the containers into which the sea water is 
fed may differ from what has been described with refer- 
ence to the preceding example. 
[0108] It will in be understood that the quantity of wa- 
ter necessary for the functioning of the operating unit 
will depend principally on the number of functions which 
the latter performs (that is, whether desalination and/or 
air conditioning and/or cooling of the alternator and/or 
others, are required) and on the power of the unit itself 
(i.e. the kW produced by the alternator). 
[0109] Depending thereon, it is therefore possible to 
have units with containers of greater or smaller capacity 
or units with more than one container, supplied with sea 
water. 

[0110] Moreover, the shape and position of these con- 
tainers may also differ from case to case: consequently 
it is possible to have containers of cylindrical or similar 
shape, also arranged outside the base of the unit. 
[01 1 1 ] Lastly, a further possible variant to be consid- 
ered is that constituted by an operating unit wherein the 
alternator 15 and the electric motor 8 (which in the ex- 
ample described are two separate elements) are incor- 



porated in a single electrical machine. 
[0112] This variant is illustrated in Figures 12-14, 
where the elements equal to those already considered 
above have been indicated with the same reference 
5 numbers, and for their description reference should be 
made to what has already been stated. 
[0113] More specifically, the electrical machine 60 
has in this case a double function which, in the operating 
phase of the unit 1 wherein the diesel engine 2 is 
10 switched on, makes it possible to generate electric pow- 
er as an alternator, whereas in the phase in which said 
engine is switched off and the unit is connected to the 
mains electric system of the dock, it becomes an electric 
motor. 

[0114] Obviously the electrical machine 60 is provid- 
ed with the necessary control systems, known ger se, 
for switching its operation from alternator to electric mo- 
tor and vice versa; moreover, the shaft on which the rotor 
of the machine 60 is mounted extends axially, protruding 
at the opposed ends of the latter (as seen previously for 
the electric motor 8), so as to permit the application of 
the pulleys 6 and 12. 

[0115] Consequently, when the engine 2 is running, 
the race 3a of the pulley 3 with two diameters puts the 
pulley 6 in rotation by means of the belt 4; at the same 
time, the second race 3b of the pulley 3 moves the pulley 
7 associated with the pump 9, by means of the belt 5. 
[0116] The motion of the pulley 6 is therefore trans- 
mitted both to the internal rotor of the machine 60 which 
functions as an alternator, and to the other pulley 12: 
the latter then operates the compressor 18 in turn, by 
way of the belt 16 and the pulley 17. 
[0117] Of course, if the pulleys 7 and 17 are not en- 
gaged, that is if their electromagnet is not energized, the 
pump 9 and the compressor 18 can be excluded while 
it is nonetheless possible to produce electric power by 
causing the machine 60 to rotate as an alternator. 
[0118] When, however, the unit 1 is supplied with 
electric current from outside, as it happens when the 
boat is moored in the dock, the machine 60 is switched 
to function as an electric motor and can drive the com- 
pressor 18 if required. 

[01 1 9] It is only necessary to state that the variant just 
considered can be produced both in the case of electri- 
cal machines which operate with and generate alternat- 
ing current, and in the case of machines which operate 
with and generate direct current; it will indeed only be a 
question of having an electrical system with current rec- 
tifying means if necessary. 

[0120] To conclude, it needs, only be added that nu- 
merous other possible variants can be obtained with 
systems for transmitting the motion which differ from 
those described here; mention has already been made 
to the possibility of using flexible means other than belts, 
but neither can the possibility of using gear transmis- 
sions or other types of transmissions be excluded. 
[0121] These and further possible variants, however, 
fall within the scope of the following claims. 
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Claims 

1. An operating unit for boats in general, comprising 
an internal combustion engine (2) and an electrical 
machine (15, 60) actuated by said engine for gen- 
erating electric power for use on board, character- 
ized in that it comprises at least one container (21) 
associated with the engine and in fluid communica- 
tion with the outside of the boat where the unit is 
installed, for the circulation inside the container of 
water taken from the element on which the boat is 
floating. 

2. An operating unit according to claim 1 , wherein the 
engine (2) is cooled with water taken from said at 
least one container (21). 

3. A unit according to claim 1 or 2, wherein in said at 
least one container (21 ) there is housed a condens- 
er (30) of an air conditioning system for the boat 
where the unit is installed. 

4. A unit according to claim 3, comprising a compres- 
sor (1 8) making part of said air conditioning system, 
actuated by the internal combustion engine (2). 

5. A unit according to any one of claims 1 to 4, com- 
prising a pump (9) actuated by the internal combus- 
tion engine (2) for supplying water, coming from 
said at least one container (21), +to osmotic desal- 
ination membranes. 

6. A unit according to claim 5, wherein the water which 
reaches the pump (9) for supplying the desalination 
membranes is heated by the fumes of the internal 
combustion engine (2), at a muffler (42) provided 
with an external jacket (41) in which the water cir- 
culates. 

7. A unit according to any one of the preceding claims, 
wherein said at least one container (21 ) is traversed 
by one or more pipes (31) for the passage of air 
coming from outside and intended to circulate in- 
side the sound-proofing casing (32) of the unit. 

8. A unit according to any one of the preceding claims, 
wherein in said at least one container (21) pipes 
(34) are arranged for supplying fuel to the internal 
combustion engine (2). 

9. A unit according to any one of the preceding claims, 
wherein the internal combustion engine (2) and the 
electrical machine (15, 60) actuated by it are ar- 
ranged on a base (20) in which said at least one 
container (21) is housed. 

10. A unit according to claim 9, comprising a second 
container (22) containing water intended forthermal 



exchange elements in the aforesaid air conditioning 
system, which is housed in the base (20) of the unit 
and in which an evaporator (35) of said system is 
arranged. 

5 

11. A unit according to any one of the preceding claims, 
comprising an electric motor (8) whose rotor is kin- 
ematically connected to the internal combustion en- 
gine (2) and to the machine (1 5) for generating elec- 

10 trie power, so as to be able to set the latter in rota- 
tion, alternatively, with mechanical energy supplied 
by the engine or with electric power supplied by the 
onshore mains system when the boat where the unit 
is installed, is moored. 

15 

12. A unit according to claim 11, wherein the internal 
combustion engine (2) drives a pulley (3) connected 
by way of a belt (4) to a pulley (6) mounted at one 
end of an axial rotating shaft of the electric motor 

20 (8), which bears atthe opposite end a second pulley 
(12) connected by way of a further belt (13) to the 
machine (15) for generating electric power. 

13. A unit according to claim 12, wherein the pulley (3) 
25 driven by the internal combustion engine (2) is a 

double diameter pulley and one of its races (3b) is 
connected by way of a belt (5) to a drive pulley (7) 
of the pump (9) which supplies water for desalina- 
tion to the osmotic membranes. 

30 

14. A unit according to claim 12 or 13, wherein the sec- 
ond pulley (1 2) of the electric motor (8) is also a dou- 
ble diameter pu Hey and one of its races (1 2b) is con- 
nected by way of a belt (1 6) to a drive pulley (1 7) of 

35 the compressor (1 8) of the air conditioning system 
of the boat where the unit is installed. 

15. A unit according to any one of claims 12, 13 and 14, 
wherein one or more of the pulleys (3, 6, 7, 12, 14, 

40 17) of the internal combustion engine (2), of the 
electric motor (8), of the pump (9) and of the com- 
pressor (18), are of the electromagnetic friction 
type. 

45 16. A unit according to any one of claims 11 to 15, 
wherein the machine (15) for generating electric 
power and the electric motor (8) are incorporated in 
a single machine (60) capable of functioning both 
as a generator and as a motor, and which is kine- 

50 matically connected to the internal combustion en- 
gine (2) and to the compressor (18) of the air con- 
ditioning system for its operation, alternatively, with 
mechanical power supplied by the engine or with 
electric power supplied by the onshore mains sys- 

55 tern when the boat where the unit is installed, is 
moored. 

17. A unit according to any one of the preceding claims, 
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wherein the machine (1 5; 60) for generating electric 
power is cooled with water coming from said at least 
one container (21). 

18. A unit according to the preceding claim, wherein 
said machine (15, 60) generates electric power in 
the form of alternating current. 
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